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XI I .  Intelligence and Miscellaneous Articles. 
o]q TEE DISTRIBUTIO!~ OF ]~IKGNETISM Ilq CIRCUL&R OR ELLIPTIC 
PLATES OF STEEL. BY E. DUTER. 
THE object of the following experiments was to ascertain the in- 
fluence of the shape on the distribution of free magnetism in steel 
magnets, iV£y examinations were effected upon plates of a circular 
or elliptic form, all cub out of the same steel and possessing the 
same temper, their thickness being one mi]limetre. The longest 
radii of the circles and longest axes of the ellipses are 15 centims. 
~:agnetization was obtained by means of a very flat induction-coil 
~ormed by 400 metres of copper wire of 2 millims, diameter, 
through which passes the current of ten good Bn Jsen elements. 
The method which I employed was that of M. Jamin; it is the only 
one which'permits one to study any point one wishes of a magnet, by 
measuring in each point the separath~g-force of a very small contact 
of soft iron. To assure the complete success of the method in the 
case under cons!deration, two precautions are indispensable : -  
In  the first place, the magnet must have a perfectly polished 
and clean surface ; the slightest race of contamination tarnishing 
the magnet affects in a most irregular fashion the force which 
determines the separation. :Further, every shock of the magnet 
must be avoided, even that of the little pulling-stud, which, if it 
falls suddenly on a point in the magnet, permanently alters the 
tension existing in that point. 
The results I have obtained may be briefly stated thus : - -  
1. The total quantities of free magnetism spread over circles or 
ellipses are proportional to he surfaces. 
2. This magnetism ay be regarded as distributed over threads 
which affect the form of hyperbolas; the non4ransverse axes of 
the hyperbolas are the axes of symmetry of the magnets, perpen- 
dicular to the neutral line. The transverse axes are directed along 
the neutral ine ; but their lengths vary from one thread to another. 
On each of these threads, the law of distribution of the free 
magnetism is given by the formula 
I=A(a  ~-  a-k) : 
I is the magnetic tension at the points under consideraLion ; h is the 
rectified length of the are of an hyperbola defined as I have sMd 
above, in which the point in question is situated; this length is 
reckoned from the middle zone. A and a vary from one thread 
to another, according to the two following laws : - -  
3. The tensions I~ at the extremity of each yperbolic thread are 
given by the formula 
I - -  L tanlch-J~ A (a~l--a-~'l L h~ or )=9-6~ arc tan -- ~--V6- o are k : 
h, is the length of the hyperbola, reckoned from the middle zone 
to its extremity ; L is the tension at the extremity of a thread of 
infinite length ; /c is another coefficient, which in the circle£ abso- 
hte ly  depends only on the nature of the temper of the steel ; in the 
ellipses also it remains a constant number, provided the transverse 
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86 Intelligence and Miscellaneous Articles. 
dimensions are not too small when compared with the axial dimen- 
sions. 
4. The total quantities of magnetism spread over ach hyperbolic 
thread are proportional to the squares of the tensions 11 existing at 
the extremity of each of these threads--which leads to the formula 
aa~l+a-~i)--2 =A ~ (a~l--a-~l) ~.
Since finishing the investigation of which the above is a sum- 
mary, I have undertaken some researches on magnets of very 
diverse forms ; and I have found that he form of the threads in 
which the law I= i  (a~--a -~) is maintained changes with the 
bounding curve of the magnets. 
I t  is precisely in the investigation of these lines (which I call 
homomagnetie l ~es, and which, in the case of circles and ellipses, 
are hyperbolas) that the explanation is to be found of those still 
]ittle-studied phenomena of distribution named influence of the 
margins or the angles.--ComTtes t~endus de l'Acaddmie des Sciences, 
vol. lxxxi, pp. 1099, 1100. 
NOTE ON THE TEMPERATURE OF THE UPPER STRATA OF THE 
ATMOSPHERE. BY D. MENDELEEF. 
A great~ number of atmospheric phenomena depend chiefly on 
the difference of temperature of the strata of the air ; and so the 
quest of the theoretic and empirical aws of the variations of tem- 
perature with altitude has for a long time attracted the a~ention of 
several savants, l~evertheless even the theory of this question is 
still very imperfect. 
The theory of the variation of temperature in the atmospheric 
strata rests on the supposition that the upper strata receive heat 
only from the lowest stratum, which is heated by the earth; the 
upper ones, therefore, would becooled in dilating in consequence of 
diminution of pressure. Such a supposition contains implicitly 
this other, that air is diathermanous. 1~or this case Poisson has 
demonstrated, between the final temperatures t oand t z when the 
pressure varies from H o to H~ ~, the relation 
1 + ~to /,Ho\~-i 
. . . . . . .  (1 )  
in which/~ is the ratio of two specific heats, 1.41. This formula, 
resting on the mechanical theory of heaL, and agreeing with expe- 
riment, should, if the preceding hypothesis were accurate, be appli- 
cable to the determination of the temperatures tl of the s~ata of 
* At first slght one mlght think that. ~ in calculating ?~he temperature of
the upper strata, we ought to take rote account not merely the heat ex- 
pended for the dilatation due to the diminution of the pressure~ but also 
that which is equivalent to the work of raising : the lowering of tempe- 
rature would thus be doubled. This would be an error ; for at the same 
time that a certain mass of air rises, another mass~ equal to it~ descends ; 
otherwise quilibrium of the air would not take place : this is especially 
apparent when we consider, as we do now-a-days, the molecules of gases 
to possess a proper motion~ he cause of diffusion &c. 
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